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Abstract 

Background/Aims: This study explores the effective outcomes of a structured cognitive stim- 
ulation treatment to improve cognition and behavioral symptoms in people with dementia 
(PWDs), using a randomized controlled clinical trial. Methods: Thirty PWDs were divided into 
three groups: experimental (treated with cognitive stimulation), placebo (treated with occu- 
pational therapy), and control (continuing with the usual activities of the nursing home). As- 
sessment, at baseline and after a period of 8 weeks, was performed using the Clinical Demen- 
tia Rating Scale, activities of daily living, Mini-Mental State Examination, Esame Neuro- 
psicologico Breve 2, Geriatric Depression Scale and Behavioral Pathology in Alzheimer's 
Disease Scale. Results: Only the experimental group improved its performance in cognitive 
tests (p < 0.05) and showed a significant decrease in behavioral symptoms (p < 0.01) after the 
treatment. Conclusions: The results suggest that a cognitive stimulation treatment for PWDs 
would improve not only their cognition, but also behavioral symptoms. 

© 2013 S. Karger AG, Basel 



Introduction 



The increasing prevalence of dementia as a public health problem results from the rapid 
aging of the population. That dementia remains incurable is aggravating this situation. The 
current limits of the effectiveness of pharmacotherapies highlight the value and the significant 
role of nonpharmacological interventions in delaying the progression of the disease and the 
functional decline. The class of nonpharmacological therapies includes cognitive stimulation 
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treatment. Cognitive stimulation typically involves a set of tasks designed to reflect cognitive 
functions such as attention, memory, language, and problem solving, combined with a reality 
orientation session. This training takes place in individual or group sessions with a range of 
difficulty levels. The fundamental assumption is that practice with specific cognitive function 
tasks may improve, or at least maintain, functioning in a given domain and that any effects of 
practice will generalize and induce a general improvement of cognitive and social functioning. 

Recent reviews of cognitive stimulation [1, 2] conclude that its effects on cognition, 
communication, social interaction, well-being, and quality of life are well documented. In 
contrast, in the Cochrane review [1], the authors maintain that there are no indications that 
cognitive stimulation is associated with changes in mood or behavior and that there is much 
less evidence available regarding these domains compared with that available for changes in 
cognition. 

Behavioral and psychological symptoms of dementia represent a very frequent problem 
that undermines the quality of life of people with dementia (PWDs) and produces psycho- 
logical and financial encumbrances for their caregivers. Many dementia practice guidelines 
recommend nonpharmacological measures as the main treatment for behavioral and psycho- 
logical symptoms of dementia [3-5], and recent studies report the effectiveness of nonphar- 
macological interventions for improving the quality of life of PWDs [6, 7]. 

There is a lot of evidence for the effectiveness of the nonpharmacological therapies in 
improving cognition [8-14], behavior [15-18], mood [19-21], and activities of daily living 
[22], in delaying institutionalization [23], and in improving the quality of life of patients and 
caregivers [6, 24]. A recent systematic review [25] reports, regarding the positive outcomes 
of nonpharmacological therapies, that the best evidence base is for cognitive stimulation 
treatment, although this approach is labor-intensive, and requires further evaluations of cost- 
effectiveness. However, even after many studies and other evidence, the evaluation of the 
effectiveness of the cognitive stimulation treatment remains uncertain because some meth- 
odological issues often make the interpretation of the research data problematic and because 
it requires further evaluation of its cost-effectiveness. 

In many studies, the main limitation is represented by the definition of a control group 
or a condition essential for the evaluation of a therapy's effectiveness. Whereas the use of 
usual care or minimal attention conditions for the control group can lead to positive results, 
intervention specificity becomes unclear when the experimental and control groups are 
exposed to similar social attention [26]. In the recent literature, there is not a clear theoretical 
model with a definite agent intended to result in a specific outcome, and the number of high- 
quality randomized controlled trials remains low [13]. 

For these reasons, this study aims to investigate the effects of a structured cognitive stim- 
ulation treatment on improving cognition and activities of daily living in PWDs by a comparison 
between a placebo and a control group and to explore the differences between mild and 
moderate dementia. In addition, this paper intends to investigate the effects of the cognitive 
stimulation treatment on behavioral and psychological symptoms of dementia, assuming the 
key role of cognitive deficits in the development of disruptive and challenging behaviors. 



Materials and Methods 

Participants 

A total of 180 participants were recruited at the nursing home, Centro Servizi per Anziani, 
in Monselice (Padua), Italy. They were evaluated for their eligibility by the neurologist and 
neuropsychologist of the Centro Servizi per Anziani. Inclusion criteria included subjects at 
stage 1 or 2 on the Clinical Dementia Rating Scale (CDR) [27] and with a Mini-Mental State 
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Enrollment 



Allocation 



Assessed for eligibility 
(n = 180) 



Excluded (n = 150) 

• Not meeting inclusion criteria (n = 150) 

• Declined to participate {n = 0) 

• Other reasons (n = 0) 



Randomized 
(n = 30) 



Allocated to experimental group (n = 10) 
Received allocated intervention (n = 10) 
Did not receive allocated intervention (n = 0) 



Follow-up 



Allocated to placebo group (n = 10) 
Received allocated intervention (n = 10) 
Did not receive allocated intervention (n = 0) 



Allocated to control group (n = 10) 
Received allocated intervention (n = 10) 
Did not receive allocated intervention (n = 0) 



Lost to follow-up (n = 0) 
Discontinued intervention (n = 0) 



Analysis 



Lost to follow-up (n = 0) 
Discontinued intervention (n = 0) 



Lost to follow-up {n = 0) 
Discontinued intervention (n = 0) 



Analyzed (n = 10) 

Excluded from the analysis (n = 0) 



Analyzed (n = 10) 

Excluded from the analysis (n = 0) 



Analyzed (n = 10) 

Excluded from the analysis (n = 0) 



Fig. 1. Flow diagram of the randomized controlled trial. 



Examination (MMSE) [28] score of 14-24. They were able to communicate and understand 
verbal and written language and physically able to participate in a meaningful assessment 
and a rehabilitation program. Subjects who suffered from a learning disability or psychiatric 
or internal disorders, such as schizophrenia or alcoholism, were excluded. Taking these 
inclusion criteria into account, 30 participants were enrolled: 16 with a diagnosis of 
Alzheimer's disease, 13 with vascular dementia, and 1 with mixed dementia, according to 
DSM-IV-TR criteria [29]. 

Participants were randomized into three groups, i.e. experimental, placebo, and control 
groups, following a simple computerized randomization technique (fig. 1). In each group, 
there were 5 patients with mild dementia, who scored 19-24 on the MMSE and 1 on the CDR, 
and 5 patients with moderate dementia, who scored 14-18 on the MMSE and 2 on the CDR. 

The experimental, placebo, and control groups did not differ in terms of age, years of 
education, and MMSE score (p > 0.05) (table 1). The study was approved by the local ethics 
committees, and written informed consent was obtained from the patients and/or their 
family caregivers. 

Assessment/Outcome Measures 

To provide a global rating of dementia severity, the CDR [27] was used. This is a 5-point 
scale (0 = no dementia; 0.5 = possible dementia; 1 = mild dementia; 2 = moderate dementia; 
3 = severe dementia) completed by the researcher. Cognitive functions were evaluated using 
the MMSE [28] and Esame Neuropsicologico Breve 2 (ENB2) [30], a neuropsychological 
battery that includes 14 subtests: digit span, immediate and delayed recall prose memory, 
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Table 1. Demographic characteristics and test scores before (pre) and after (post) the 8 weeks' treatment, with 
significant interaction using the Fisher post hoc test (mean ± SD) 



Experimental group 

pre post 
(n = 10) (n = 10) 



Placebo group 

pre post 
(n=10) (n = 10) 



Control group 

pre post 
(n = 10) (n = 10) 



Age, years 82.6±4.85 84.5±5.06 84.7±4.42 

Education, years 4.6±1.5 4.3±1.82 4+1,15 
Cognition 

CDR 1.5+0.052 1.2510.54 1 1.5+0.52 1.6±0.51 2 1.5±0.52 1.5±0.52 2 

MMSE 20.1±4.2 23 + 2.76 19.7±3.8 18.2±2.71 2 18.8±2.68 2 18.5±2.73 2 
ENB2 

IRPM 4.6±2.2 7.213.7 1 3.4 + 2.2 2.9±1.85 2 4.9±2.6 4.2±2.34 2 

DRPM 3.8±2.9 813.9 1 2.7±1.4 2.2±2.28 2 3.7±2.4 2.9±2.28 2 

BPTlOs 1.1±2.02 2.811.9 1 2.2±2.09 2.1±1.96 0.9±1.28 1 + 1.15 2 

WPF 3.4±2.52 4.6±2.05 1 3.17±1.5 3.4±2.16 3.64±1.86 3 + 1.5 

Abstraction 1.1±0.87 3.410.7' 1.6+1.5 1.1 + 1.28 2 1 + 1.15 0.8±1.3 2 

CDT 2.7±2.66 6.1513.07 1 3.45±2.8 2.25±2.48 2 2.7±2 1.3 + 1.15 2 

ENB2.tot 34.8±5.8 43.519.2 1 35.4±7.4 33.9±8.1 2 33.6±8.6 31.4±5.5 2 
Behavior 
Behave-AD 

symptoms 7.7±8.04 0.510.5' 12.2±9.6 11.1 + 7.43 2 5.9 + 4.62 8.4±3.9 2 



IRPM = Immediate recall prose memory; DRPM = delayed recall prose memory; BPT = Brown-Peterson technique; 
WPF = word phonemic fluency; CDT = clock drawing test; ENB2.tot = ENB2 total score. 

1 Significant difference within the experimental group (Fisher post hoc test with Bonferroni correction for multiple 
comparisons; p < 0.05). 

2 Significant difference between the experimental group and the other two groups at post-treatment evaluation 
(Fisher post hoc test with Bonferroni correction for multiple comparisons; p < 0.05). 



Brown Peterson technique, Trail Making Test parts A and B, token test (5 items), word 
phonemic fluency, abstraction, cognitive estimation test, intricate figures test, house figure 
copy, daisy drawing test, clock drawing test, and ideomotor apraxia test. All ENB2 subtests 
were measured in the traditional way, but only the Trail Making Test score was considered 
as the correct number of responses instead of time of execution. An ENB2 total score was 
calculated to obtain a general measure of the cognitive status [30]. As a measure of the func- 
tional status of the patients, the activity of daily living scale was used [31], completed by the 
caregivers and investigating personal daily care, with a score from 0 to 6. The Behavioral 
Pathology in Alzheimer's Disease Rating Scale (Behave-AD scale) [32] was used to assess the 
frequency of problem behaviors during dementia (Behave-AD symptoms) and their impact 
on the caregiver (Behave-AD global) in the previous 2 weeks. The first part of this instrument 
measures 25 behavioral symptoms, grouped into 7 categories; each symptom was scored, 
regarding its severity, on 4-point scales, and the total symptom score was from 0 (normal) to 
75. The second part of the instrument consists of a single question for the caregiver that 
provides a total global score from 0 (no stress) to 3. Finally, to screen and rate geriatric 
depression, the Geriatric Depression Scale was used [33], which is a self-report questionnaire 
giving a global scoring from 0 to 30. All these tests and scales were administrated in the three 
groups at baseline at the beginning and 8 weeks later. The three groups were evaluated by a 
blinded rater, who did not know the group allocation of the participants. The rater was not 
the same person who conducted the intervention treatments. 
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Intervention 

After a formal assessment, the participants were randomly allocated into experimental, 
placebo, and control groups, each composed of 10 patients. The experimental and the placebo 
groups received 8 weeks of intervention: cognitive stimulation treatment for the experi- 
mental group and occupational therapy for the placebo group. Both groups were involved in 
a 40-session program that ran daily over 8 weeks, for 1 h per session or 5 h weekly. The 
control group participants continued with the usual activities program at the nursing home 
while the group therapies were in progress. 

The cognitive stimulation treatment started with initial personal, spatial, and temporal 
orientation sessions and proceeded with a structured stimulation for the cognitive domain, 
consisting in individual exercises [34], specific for 5 areas (memory, language, spatial and 
temporal orientation, attention, and logic) and grouped into 3 levels of difficulty. 

The therapist administered 2 or 3 cognitive paper/pencil exercises in the subgroup with 
mild dementia and 1 or 2 exercises in the subgroup with moderate dementia. The daily exer- 
cises were selected for each cognitive domain and the range of cognitive exercises was fixed 
weekly, starting with a low level of difficulty and becoming progressively more difficult. 
Therefore, the same number of paper/pencil exercises for each cognitive domain was selected, 
stimulating all cognitive functions in a balanced way. Finally, the mild dementia subgroup 
performed 70 exercises, while the moderate dementia subgroup performed 54 exercises, 
excluding the logic domain exercises, as the participants were not capable of performing 
them. 

The placebo group daily performed a series of programmed activities: read and debate 
the newspaper, play bingo, sing, and take part in PET therapy, psychomotor stimulation and 
creative workshops. The activities were changed every day and were adapted according to 
the degree of dementia. 

Statistics 

Baseline demographic and clinical characteristics between the three groups were 
compared with a Fisher test. Post-intervention differences in the outcome measures between 
the three groups were evaluated with a three-way repeated-measures analysis of variance. 
The analysis of variance included 'group' (experimental vs. placebo vs. control) and 'stage of 
dementia' (mild vs. moderate) as between-subject factors and 'time' (pre vs. post) as the 
within-subject factor. We performed post hoc paired comparisons using a Fisher test, and 
Bonferroni correction for multiple comparisons was also applied. Statistical significance 
refers to a p value of <0.05. 



Results 

Analysis of variance did not show any significant interaction between the stage of 
dementia (mild vs. moderate), time (pre vs. post), and group (experimental, placebo, and 
control). So, we reported the results without considering the stage of dementia. 

The results revealed significant differences among the three groups at the post- treatment 
evaluations and between the experimental group's baseline evaluation and its post-treatment 
evaluation (table 1). A significant interaction between 'time' and 'group' factors in CDR score 
analyses [F(2, 24) = 3.267; p < 0.05, partial n 2 = 0.21] showed that after 8 weeks, only the 
patients in the experimental group exhibited an improvement in terms of a decrease in 
dementia severity: the mean score on the CDR scale decreased significantly (p < 0.05), while 
that of the other two groups remained stable (fig. 2). 
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Fig. 2. Mean CDR scores before 
and after the treatments for the 
three groups. * = Significant score 
decrease only in the experimental 
group. 



Fig. 3. Mean MMSE scores before 
and after the treatments for the 
three groups. * = Significant dif- 
ference between pre- and post- 
treatment scores only in the ex- 
perimental group. 
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After the treatment, the experimental group had significantly better performances on the 
MMSE [F(2, 24) = 11.57; p < 0.001, partial if = 0.49] (fig. 3) and in the following ENB2 subtests: 
immediate recall prose memory [F(2, 24) = 4.92; p < 0.05, partial if = 0.29], delayed recall 
prose memory [F(2, 24) = 7.58; p < 0.05, partial if = 0.38], clock drawing test [F(2, 24) = 
15.15; p < 0.001, partial if = 0.55] and abstraction [F(2, 24) = 8.91; p < 0.05, partial if = 0.42], 
and ENB2 total score [F(2, 24) = 14.06; p < 0.001, partial if = 0.54] [fig. 4). The other two 
groups did not show any significant changes. 

Moreover, after 8 weeks of treatment, the experimental group displayed a significant 
decrease of behavioral symptoms, while the placebo and the control groups did not show 
significant changes [F(2, 24) = 5.95; p < 0.005, partial if = 0.33] (fig. 5). 



Discussion 

The aim of this study was to explore the efficacy of cognitive stimulation treatment in 
patients with mild and moderate dementia. The findings of this study show that 40 sessions 
(8 weeks) of cognitive stimulation treatment resulted in a significant improvement of 
cognitive and behavioral symptoms in patients with mild and moderate dementia. After 8 
weeks of cognitive stimulation treatment, the patients showed a significant decrease in 
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Fig. 4. Mean ENB2 total scores 
before and after the treatments 
for the three groups. * = Signifi- 
cant difference between pre- and 
post-treatment scores only in the 
experimental group. 



Fig. 5. Mean Behave-AD symptom 
scores before and after the treat- 
ments for the three groups. * = 
Significant difference between 
pre- and post-treatment scores 
only in the experimental group. 
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dementia severity, a better performance in memory, abstraction, planning, and visuospatial 
ability, and a significant decrease in behavioral symptoms. The findings of this study provide 
additional evidence for the effectiveness of cognitive stimulation treatment, recently well 
documented [1, 2, 35]. Furthermore, these results highlight the specificity of the cognitive 
stimulation treatment efficacy because PWDs treated with cognitive stimulation were 
compared with placebo and control conditions. In the placebo group, patients with mild and 
moderate dementia were treated with an occupational therapy program and patients in the 
control group followed the usual activities of their nursing home. 

The presence of a significant improvement only for the experimental group helps the 
data interpretation in terms of intervention specificity because when the experimental and 
control groups were exposed to similar social attention, the positive results of the studies 
were less frequent, and intervention specificity became blurred [26]. In this study, the 
presence of a placebo group that did not show any significant improvement afterwards is 
strong evidence of the specificity of the cognitive stimulation treatment efficacy. 

The positive results of this study also highlight the beneficial effects of cognitive stimu- 
lation treatment on behavioral symptoms, thereby supporting the findings that showed a 
correlation between cognitive impairment and behavioral symptoms in dementia [36-38] 
and supported the hypothesis that argues for a potential cognitive basis of behavioral 
symptoms. 
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